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$op JE—FTI7ANE TJE—S£7714/LEH

F771INVREEET D $mv EEFDIFANE EEHEDIFLILE
2741V EHEET S $rm ZraAEH
= @QEma c s #2893 $ emacs ZrsNAE &I (FllX emacs &)
= QE{TT S $ python Zr77/iE Hl
@I 7AINLDHEERD $ less FZrAAEE XMX—THE. QFHLTET
®egnup |l ot#icEd 3 |$ gnuplot ]
A—3FILERTTS $ exit =
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> set output " ZFsAE. png’ F
> replot [H]

gnup lotZ#®T95

> quit ]
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@I7MILDFEERD > less ZrzANE  KMFX—THE., QZMLTRT
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3. gnup |l otdDfELVA

D5 7%HL

>plot "Z7z7I/LE

FEHOBE : plot "IFrANE . "IFAINE.

QFhBRITS7I12F 3

> set style data lines

HHEZEET S > set xrange [0:50]
> set yrange [0:30]
QBHET 5 > replot

KEBI7MIIZRETS

EELTERLEHLET:

> set term png

> set output " ZrFsNE. pne
> replot

gnup lotZ#®T95

> quit
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7O S LDT7AIVRAITEBEEL. Ipyl TEHLIVBELH D,
5l : prog01.py %5 = #4—34+)LET §$ emacs progldl.py & K]

sEETROLOELENTICRET S (v brO—)LF—+X o bkO—)LF—+S),
OV hA—ILX—ZHLELNL XEHRT

import math

g = 9.8 t EREEET D

print (“Length [m]?”)

L = float (input()) ¥ RSZANT S

T = 2.0 % 3.14159 * math.sqrt (L / g COBALHEKXTT,
print (T = %9.3f" % T) # wHRZHNTS

X RKXFEPMXFIERERT S,
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$ Isk TJ7AIVERERBLET,
prog01. py
$ python prog01.py E2HFLET,

Length [m]?

1 BEEADLET,
T = 2.007 HENRHASKET,
AE

L=1m] = T=20[s]

SIEFEICETTELIEFHER L5, Emacs #TLTKW
(avrcA—)LXF—+X avbA—)Lx—+C),

12



QDR EZFHEL &S

ZEDOFIE: OTHERLIE-TOS S5 LEaE—L T, Emacs TERESE XS,

saAE—933&EFICIEXcepaT U REFES,
51 - $ cp prog0l.py prog02.py H] (=>BERET=2T7IL1-Q)
saAE—LE=T7 74 ILZHOH T emacs TRHIL

import math

g = 9.8 It EHEEETS

print (“Length [m]?")

L = float (input()) t RSZAHNTH

print (“Angle [deg.]1?”)

angle = float (input()) t RIEZAHNTS

theta = 3.14159 / 180.0 * angle sHERISOSTUTRLET,
X = L * theta t PMEZHETS

u = 0.0 CCTCHHEEZHELET,

print (“%9.3f %9.3f” % (0.0, angle)) t HRZHAHTS
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$ python prog02. py E2HFLET,

Length [m]?

1H] REZAHALET,

Angle [deg.]1?

15 H] RIBZEANLET,

0. 000 15. 000 HBEMAHIEIZET,
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import math
g = 9.8

print (“Length [m]?”)
L = float (input())
print (“Angle [deg.]1?”)

angle = float (input())

theta = 3.14159 / 180.0 * angle
X = L * theta

u = 00

print (“%9.3f %9.3f” % (0.0, angle))
dxdt = u

theta = x / L

dudt = - g * math.sin (theta)
Xx = x + 0.01 * dxdt

u = u + 001 * dudt

t = 0.01

theta = x / L
angle = 180.0 / 3.14159 =* theta

print ("%9.3f %9.3f” % (t, angle))

EBEEET D

RESZANTD
RIEZEANT S

MHEZFHET S

HRzHNT S
FEMS 25 HT S
AEZHEITS
FEMS 25 HT S

ROBZDEZEHHT S

CZT0.01 ERDEE
HELET,

EaRMZEET S
AEZHETS

HRzHNTS
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$ python prog03. py
Length [m]?

1H]

Angle [deg.]?

15 H]

0. 000 15. 000
0.010 15. 000

EITLET,

RESZANLZFET,

RIBZANDLET,

BRNMHASIET,
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import math
g = 9.8

print (“Length [m]?”)

L = float (input())

print (“Angle [deg.]1?”)

angle float (input())

theta 3.14159 / 180.0 =* angle

L x theta
0.0

X
u

f
f.write

open (“output. txt”, “w")

("%9.3f %9.3f¥n” % (0.0, angle))

+
=5
(9]
-+
o
I mn
| X <

/ L
g * math.sin (theta)

} * dxdt

+ 0.0
+ 0.01 * dudt

X
u

t = 0.01
theta

x / L
angle 1

80.0 / 3.14159 =* theta

f.write ("%9.3f %9.3f¥n”" % (t, angle))

f.close ()

EHEEET D

RSZANT S
RIEZANT S

MHHEZETHT S

2714 1V%ERL
RKREI7AINICHATS

FEMS E5HET S
AR ERC)

EEEtE
%S =8 /HT S
ROBZDEZEHHET S

HMRZI7ANICHAT S

274 NVERALS
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RTH : F—FILLETERITLTHE S,

$ python prog04. py E2HFLET,

Length [m]?

1H] REZAHALET,

Angle [deg.]1?

15 H] RIBZANDLET,

$ IsHl HAT 7ML ZHERBLET,

s'output.txt prog01. py prog02.py prog03.py prog04.py

$ less output. txt [ HAZ 74 LDHREERET, PREDOLEQTRT.
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EAFLEGHAT7ZFAILOAREZE enuplot THEEILE S,

EDFIE : DTHE

import math

g = 9.8

print (“Length [m]?")

L = float (input())

print (“Angle [deg.]1?”)

angle = float (input())

theta = 3.14159 / 180.0 * angle
X = L * theta

u = 0.0

f = open (“output.txt”, “w")
f.write ("%9.3f %9.3f¥n”" % (0.0, angle))
i =1

while i <= 1000:

RET H&HERNTIE
dxdt = u TEZ4XFZEITS
theta = x / L
dudt = - g * math.sin (theta)

X = x + 0.01 *x dxdt

u = u + 0.01 % dudt

t = 0.01 * |

theta = x / L

angle = 180.0 / 3.14159 =* theta
f.write (7%9.3f %9.3f¥n" % (t, angle))
i = i + 1

f.close ()

4

=

HFHH

++ H

EHEEET D

RSZANT S
RIEZANT S

MHHEZETHT S

2714 ILZERL
BERE*D274)LVICHAT S
B CALE% 1000 E# Y RT

ﬁﬁﬁﬁ%#%?é
AEZIHET
ﬁﬁﬁﬁ&#%?é

ROBZDEZEHHET S

BRI EHET 5
BEZHET S

BRI 74ILICHAT S
AoV RZEVEDEDD

J7A4ILZERLS
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EEH] : BITLI=R. less THEZHZEL-5. gnuplot TEEIL K S,

$ gnuplot [ ghuplot Zi2BILE 9,
gnuplot> set style data lines gy S 7E2EELET,
gnuplot> plot output.txt” [ g520%#n0EET,
gnuplot> set xrange [0:10] []
WEAZEELET,
gnuplot> set vyrange [-25:25]
gnuplot> replot BHEELET,
nig [BEE]
25 T T T T
"output.txt"
M\ /
20 | o) [ f
;’/\‘« : \‘I""‘ |
15 | pa [\ “ ]
10 F \ | -
5 | ‘I"‘I‘. “ I‘. .
0F LL\ | I"E n
5+ i‘l‘l‘l ‘I\"I IE‘I ]
10 k I""\‘ ‘f:‘!‘! ‘I"‘. ‘."‘I‘ I"‘.‘I JI;‘[ 4
5L \\jf ‘I‘I"‘-‘.\ ;‘I‘,-‘" ‘I‘I"‘.‘ I‘J.‘"I I";L‘ "‘."‘ 4
\/ \ \
\/ \
_20 - \\J’.‘ -
25 1 L 1 1
0 2 4 6 8 10

e [#0]

HEHROH (BS 1m, RIE15° OHE)
— B L &L IRIBARE BB,

SHREHRLI=0, quit &2 4 TL T, gnuplot 28T 9 %,
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HEXDFIE: OTHER L7055 L%aF—L T, Emacs TEREE LS,
RITLEOHAI7ZAILOREZE gnuplot THEEILEK S,

import math

g = 0.8 It EHEEETH

print (“Length [m]?")

L = float (input()) t RESZAHNTHS

print (“Angle [deg.]1?”)

angle = float (input()) t RIEZANT S

theta = 3.14159 / 180.0 * angle

X = L * theta t PMEEZHETS
u = 0.0

f = open (“output.txt”, “w”) t J74IL%FR<

f.write ("%9.3F %9.3f¥n” % (0.0, angle)) t EREI7AINICHATS

=1

while i <= 1000: # RCREE 1000 B YRS
dxdt = u ¥ M ZHETS
theta = x / L ¥ AEZHETS
dudt = - g * math.sin (theta) i B SZ5TET S
if i = 1: # ROBINDEZFHET S
xplus = x + 0.01 * dxdt t PEFGHESZEEERD
uplus = u + 0.01 * dudt
else:
xplus = xminus + 2.0 * 0.01 *x dxdt
uplus = uminus + 2.0 * 0.01 * dudt
Xminus = X t ROBZIZHED =8I
uminus = ¥ xZxX-IZRATS
X = xplus t ROBZIZHELT-HIZ
u = uplus B xX+ZxITRAT B

'—|-
1

0.01 * | # EBRMZHETS

21




theta

x /L # AEZHETS

angle 180.0 / 3.14159 =% theta
f.write ("%9.3f %9.3f¥n” % (t, angle)) t BEREI7ANICHATS
i = i + 1 t hoVrZ20VEDEDHS

f.close () 8 274LZEEHL S
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=hiE [E]

25 T T T
"output.txt”
20 E
15 —
\\ /\ \ A /
\ / '\‘ / \\ ;/ ‘f
10 + \‘ ’; \ / \ / \ ;r_
‘I‘l J"I \ | | \‘ \ J"I
\ | . | | \ \ |
5 = \ I‘J . f ’, \‘ "\ "‘{ —
\\ | \ | \ | \ |
[ | \ [ \ [
\ [ \ [ ‘ f \ "
oF | / \ [ \ | \ [
I‘ "I \\ / \ [ \
\ / \ [ \ / \
5L \ | ‘ / \ | \ i
\ f \ f \ | \
\ [ \ f \ | \
\ / \ | \ | \
10 \\‘ | \ / "\ ,” \
Y \ / \ \ [ \ N
/ / \
\/ \ \/ \/
15 k- i
20 k- i
25 1 ] 1
0 2 6 8 10

FrfEl [#0]

HEHEROH (RS 1m, IRiE15° DOBE)

- RIBIE—E.

SHEREERLI-5, quit EF 4 TL T, gnuplot & TF %,

Iy
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DRYFORSZZEATHES

(EDFIE: ®THERLI=-F7OT S LT, ERIEE—EDFEE.
RYFODRSZZEATHELEKS,
HECELICHAD 7M1 IVBZEATRELEL S,
HATZ7 71 ILORBEELESHT gnuplot THERIL &K S,

RUYFOEST m. IkME15° TERER — HAT74)L4%E% output100. txt [CEHE,
RYFOEE0.5 m, kMG 15° TERER — HAHT 74 )L4%% output050. txt [CEHE,
RYFDODEE0.25m. #RkME15° TERER — HHAT 74 I)L4%E % output025. txt [CEHE,
ST 7AILDEBHEFEERETHEEICEmVv AT RFEFRAVNS (BHERBET =L TILESR),
%l : $ python prog06. py 1

Length [m]?

16

Angle [deg.]?

15 [

$ mv output. txt output100. txt ]
— gnuplot T3DDHAWT7AILEFLEHTHER (FEEBEET=LTILSE),
B : $§ gnuplot ]

gnuplot> set style data lines

gnuplot> plot “output100.txt”, “output050.txt”, ---

24



RhiE [E]

20
15 [

10 F|

-10

-15

-20 L

"outlpu1025.txt"
"output050.txt"
"output100.txt"

B (3]
SHEEROH (GRIE15° O&BE)
- RYFORSHPEVESHEHEE 45,

25
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ORIBEZZEATHE D

EXDFIE : ©OTHER LTI SLT, RYFORSE—FEDFEE.
RIEZZEATHELKS,
HECELICHAD 7M1 IVBZEATRELEL S,

HATZ7 71 ILORBEELESHT gnuplot THERIL &K S,

&Y FORS Im, #RIE 15° TRER
kY FDORS Im, #RIE 30° TRER

HAT 74 I8 % outputlh. txt [CEE,
HAT74IL%8 % outputd0. txt [CEE,
RYFORS Im, #RiE45° TEER HH T 74 IL% % outputdb. txt IZEE,
RYFOES Im. IRIE 60° THER HH 774 IL% % output60. txt [ZEHE,
RYFORS Im, IRIE75° TXEER — HAT 74 I)L8&%Z output?s. txt [CEHE,
=I7AIIDRREERTHESICEnw T RZANS (BERBETZ1LT7ILSE),
— gnuplot TEDDHNT7AMILEFEHTHER (FEREBEET=LTILSE),

bl

&nig [E]
80 T T T T
iRiE 75° "output15.txt"
"output30.txt"
"outputd5.txt" --------
60 HRIE 60° "output60.txt" .
"output75.ixt"
RiE 45°
40 E
g 30° ‘ Y | .
B 15° ‘;‘ - 1 ;: ! [ ‘..‘ - .
%\ /// \\ : // \\ :‘ // \\ ‘I" //" \\ ‘ // :
\ '1_‘\\ ,/ \\ ) / \ / \\ /
-20 ‘J‘ “‘. ’.; :" “.. .': “'. -
40 F -
-60 | -
-80 1 1 1 1
0 2 4 6 8 10

BERY (7]
HEBEROH (RYFORE 1mDFE)

- RIEAKREVZESHABRTNRLS TS,
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R : &8 & BARAORR

I TIEREANSNE & LT U HUMETR TR WIRAIZ B W) TIENR & B H# 0 Bk 2 50401 &
B hHFmMER L ET, RFEL-SIVOEFEZHWZNETHY , /NFERITD B AL, @S5S
ROMEIZB N THHEPANTT, LWL H Y £ O T, FRCHBROH 5 F13sEic L TL
720N,

IR FOHRIE (RivA 0 DRKRIE) % 0., &5, IRD FONE (RNWVA) 180=0,, DL X,
FIFHI =R F— 3,

mgl(1-cos 6, )
Thbd, RERL, BEIZXLFXF—IERTHY | MBEZRNLFT—DHEZZNVLLVNLTH
Do —HKIT, IRV FONED O D & X2, NPT F— [ TER) = %L F— S ET RLF
—DfE LT,

%mv2 +mgl(L—cos 6)
EET D, LEedo T, HFEH= L X —RAFHIL D |
%mv2 +mgl(L - cos @) = mgl(1—cos ,,, ) @
N URASE

1(1-cosd,.,)

QL+ 5L,

%vz = gl(cos @ —cos 4, )

v =./2gl(cos & — cos 6, ) &)

PRFBND, T2 TUIRY FONMED AQTZITEALT 2 DITH 0 DR At 25 2 TH D, R At
DN FHBE L2 TR D20 EEHIIAG TH D | IR FORS IV END,

180 | v 5
v 29(cos @ —cos b, )
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PECYD LD, @M DR THEL &,

\/ (cos @ —cos b, ) =
ThHb, Dk O=0150=0,_ = CH i B 7T00=0050=0_, £TBET DI
MDD RO EN 1T T TH S, _Zh 7D 1 JEENCHES T 2506, AT 2RkH5729
W
max dt Hmax I
T=4™—dO=4 do
I -[0 \/Zg(cose—cosemax) ©
EHHETX IV, =ABBITET 2483
cosH=l—25in2§
ZHWD & GBI
1‘:2L?“ 5 | P o
g(sinz”‘ax—sian
2 2
EEFTEDH, TIT,
. 0
sin—
sina = @
b SR
0
cos —
cosada = —— 2 d@
2sin —M&
2
2D,
dé l 0. 1
— =2C0sa = 2C0s a sin
da ., 0
COSE \/1—sm —MX sin? o
2

Thod, O, @&FHNT, OxE#EST D L.

T= —da 4 da
Ornax \/ 1 sin’ a \/7-[ Ornax ©

1 sin? sin o

EEEBTCEDH, TIT,
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<P SAQRN

| 2 1
T=4|—[2 da
\/QJ.O J1-msin? «
DEHIRTZIENTES, OWEehdE, BUMRE, 2> FVm—->0D L X, T—>27r\/I“C“3?>5
LR NG, g
XC, WicHTE=

KM)JL—————ﬂe

v1—msin- @

DI OFE L, B 1 FEEAHEARES & KT Tnd, OZFHET 272010, Q0 H OHFE Bk
ETA 7 —RETD L,

1 1 ., 3 , ., 15 5 . & = (2n
— =1+-msSin“a+-m-sin“a+-—m>sin” a + m sin®" o @
V1-msin? 2 8 48 Z:c:) (2 )
D, MITOSM<1DOFFT—HRICRTA2DO T, FHITLITHESTHI ENTET,
(2n—1
'[ v1-msin®« Z ( ) " jZSII’I @de ©

THd, ZI T, BOHESOAXLY

T T T
z - . 1
[Zcos? asin® ada = lcos? asin?™ o[z + 5 1.[02 sin?™Y od o

725,
2n+1
2n+270

Esinz(””)ada IZ sin?" adar

Lo T,

LZsinZ”adaz(

PEOND, BEHNTOQEFHETD &,

Ifmdaz%é{@iﬁ"}zm”

L%, WeWITARAL T,

T_on 2n 1 2n 1 n2n% B
gno Zn” gno Zn” 2

EROOEND, TNUPARKBORY FORHTHLH, OOFHEEESHT L&,
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!
T=2rx (2n- 1)| sin? Imax o7 (1[4 Lgjne Omac 9 o Oman .
2 (2n)! 2 g 4 2 e4 2

b, WEHWTREAMT 25H LR 2 ROKIIRT,

B8 [#]
24

23 r

22+

21 F

o 10 2 30 40 50 e 10 80 0
wiE (]
#RiE & BHDRERFR RY FORS 1mDIFE)
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fHiE - SUERDAEEDR

{Eﬁ®=il
Python Tid, WY RAROERIMERATHZ LIZL - T, HEIIZEABENES S ND, ¥
iﬁ%ﬁ]\fﬂ IFEEFOM OER, FE A RN T T FE NORR OZES ORI T 2 5033 %
KT LHTOOEE) L LTESE IS,
Bloio= 1

x = 1.0

(FERRIZIT AN ZE R 2 A TTEE 5 E <L)
BERA DORILF L/ LFIER SN D, BEAT 2 LFU EORITH LW, 70 /T LAOHT
L AU E AR T T o DS & | B R BE A R T T O FEE (R NIUR) XX
SND, i =1 Ex=1.0FHoKkTH D,

Python Ti&, BEIE 5 L O MAITEE ORE RITHEER | ZE)/ MR E 5 L, F o388 L
B NECRIE O DU RN S O FRATTR B NS A2 B, 7272 L, BRI BITEEILE S L ThHh - T
b EHEORRITFE/NERAIC2S FIvhs 56 baty), BERTHVRZFTTL L
ST/ 1 oRbvic /) &#E5, 205G, MMRUTEEIVETICRD,

EECUT., AR T50IC, 0 r T A0fTHEHIZZER (AT ) ZANTWSHR, &
BrCT m 7T A L X, MESCSKED 7 PO EZ R THE RS, Z2ERITANRV,

[(AyE—TFEEHT]
A=V FZ—=IFVCEZSHIT DI, print 25, EESNTA v E—V2EEZHT
B,
print  ("Hello, world!”)
DEOICT D, ZHEGIHMFTHT Z EITER,

[(BiEZEZHT]
Z— I FCBEEZEHEE T 20T

print  ("i =%9d, x = %9.3f" % (i, X))
DEHITTDH, T%d | 0 %.3F | FEXfFFETFL iENns, ZoflTik, 1HFBOEXE
ETFd I | OEN, 2FHOERIEET. 3F IS X OENRASND, [ %9d | 1% 9 HToEH,
[ %9.3f J IXIMTOEH /AL TIL3HITHDZ LA RLTWD, iR EZAM LT,
F%d o, T %F ) EEFENTH X,

[(BEZHEAED]
F =TI LEIEZ GRS T2, input 24689, 72 & 20E, BEMOLE | ITEE Ah
R A= N

i = int C(input())
TRV NS RL O X IEZ AN D 5A 13
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x = float (input())
DEHICT B, int X float 1T AT) Z37= 30T 2 8N o7 8/ NS RN BT 5 7= 0 DY
WTh D,

CI3:10)T: )|

7 CALEE 2 AR 27201213, RO X I —=T 25l %, 7ee 2T
o=
while i <= 1000:

............ COEHAE ATTFA Ty NS

DEINZTIIE, AXFA LTV FSINTODITOMHENKE S ND, EORITIE, IO I
OfEIE T TH Y, i 731000 LL T CTHIVLZFE CALE AV K9, 1 BIOMEENRKD D Z L ITEH |
W21 ZMZTWDHOT, AEE 1000 FIKIET 5 Z L1272 5, Python Tidk, KB AZAT 5 HifH
AT MZESTORLTWARIZERET D, LER-T, HIZT eI 02/ 0335 E
WHOBHTA TV REHNWD Z LILTE 220,

(&4 57i:]
—E DRI E T2 T HE T T Z FATT 2 72010E, ROE I if XEHW5, 72k xiX
if x >= 0.0:

............ ZOREE A CTFA LTy b TS
DL ST IIE, B X DA 0.0 LU EDEA DI, 4 LFA L7 b SR TV BITONIERE
TEh5, %72,

if x >= 0.0:

DX THUE, T x >= 0.0 | LW FEEMZTHE, D0 EE x OEN 0.0 L LD
AT else LV ANCENNIZALBN, Z 9 TRWEAICIT else L D BICENNTZLBENFITE
ns, xb6Iz,

if x >= 0.0:

elif x >= -10.0:

D &SI, BADOFM 2T ST T2 52, ROFMAETES BT 52 L bARETH D,
FOBITIZ EE X 230.0 LA E T2 728561201310 0 LL B2 E S I TE BT LT\ 5,
FAGALER & Ak, SRMEoyi 24T 5 #iH A A 7 v MC L2 TR LTV D RICIERET %,
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(D74 IILICEZHT]
Bz % — I F ATl 77 A MIEESHT20I1I2IE, £3 open THI 7 7 A LV EBHL,
f = open (Toutput.txt”, "w”)
flZ7r7ANA7V=r Me T, W7 7 A VEZRTHHEITH S, open TILT7 7 A V4 &
E— RZBET D, E— NIAEIOHBEW Th Y BEZIAAAETHLHZ L2 RLTNSD, TC
WAFET D7 7 ANVERRET DL EEEIND, open TRHWETZ 7 A VICEEZEZHT 720
WZiZ, Z77ANVA 7= bfDwrite £V v REHWT,
f.write ("%9d %9.3f\n” % (x, 2z))
DI D, ERIZIZprint ERICENTTHL, [T AN TV b AV Y R O
AT 72> TWD RN RS> TW D, print Li13E72D write XV > RTIE, ITROBATIZIAE T
IR DOTITRICEATEEN TS T \n | 255, 774 v~DOEZHLNKbDoT6,
f.close ()
TI77ANVEHLS, ERROBFITIE, 77 ANAT V7 FOL4RFTE T & LTHNDH, o4
ThoTh I,
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%  XEHHZPEICXHSBETHEREM

EEERIEREICET HEERR—D

EEFRIERE MER 11 BEWERHKHM
https://www. mext. go. jp/a_menu/shotou/zyouhou/detail/1416746. htm
FIE aVEa—4ETRISEIVY

FE17 BREKDETIMEEYZaL—Y3Y
(2) HFEOBRMESDTOT S LILSTal—YaYy

import math as math
import matplotlib. pyplot as plt

dt = 0.01
v0 = 30
g=928

X
y

[0]
[0]

angle = 45.0 * math.pi / 180.0

VX
vy

[vO*math. cos (angle)]
[vOkmath. sin(angle)]

for i in range(1000) :

plt.
plt.
plt.
plt.
plt.

vx. append (vx[i])
vy. append (vy[i]-gxdt)
x. append (x[i]+vx[i]*dt)
y. append (y[i1+ (vy [i]+vy[i+1]) /2. 0%dt)
if y[i] <0 :

break
plot(x,y)
title(“parabolic motion™)
xlabel (“distance”)
ylabel ("height”)
show ()

# BEHESATSY
TS ORBESA4TIY

# SUNEFRE (BRRERE =)
¥ ¥EE

# ENMEE

# KEAEDFBEIK O
# SREAMEOHHEO
# BITLITAE

% KEFRDYERE

# SRESRIOVEE

i MUNRREROKELROZEE
i BUNRRERDOIBESRDEE
i BUNEEREROKFEAE

i MUNREROMERME

t +t LSNEMENOZTE =L
it L—Thig

t EDENETOY b

# 55204%4 b

# xEHSRIL

# yEASANL
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[KBRHETERLI-TR TS LDFRA]

(4 5—iK)
dudt = 0.0 i REOREMAEEHET S
dvdt = - g
dxdt = u it MBEORBMYZEET D
dydt = v
u =u+dudt *xdt # ROBINOEEZHETS
v = v + dvdt * dt
X =x+dxdt *dt # ROBINOLEEZHET S
y =y + dydt * dt

(N—720v455%K)

dudt = 0.0 i REDOREMASEEET S
dvdt =-g

dxdt = u # MEDOREMI EHET S
dydt =v

uplus = uminus + dudt * 2.0 * dt # ROBZOEEEZHET S

vplus
xplus
yplus

vminus + dvdt * 2.0 * dt
xminus + dxdt * 2.0 * dt # ROBZFONBEZHET S
yminus + dydt * 2.0 * dt

[XBHFLEOEHDOTOT S5 LDOEZA]

dudt
dvdt
uu
Vv
dxdt
dydt

< C <

0.0 i EEORBEMAEHET S
-8

u+ dudt * dt # ROBZOEEZHETS
v + dvdt * dt

u t MBOREMS EHET S
(v+w) /20

X + dxdt * dt # ROBZIOLBZFHET S
y + dydt * dt

uu

vV

35




TFIV5—23avn4 R =)

X Z Tl WindowsPCEIZTOY S I VI RIBZBET IAEEMHELET, 5312 Windows
10/11 #38FE L1=RICE>TWVET A, Windows 7O XP THREEIZA VR F—ILTEET,

ITH, RIRICK>TEHETAYICERXREZLTHERIZTA VR M—ILT
ERMEENHYET, TOHEDHYR— IR LOENFELADT,
HOMLDITERLEZSW, Flz, 7TV =23 DA VA =L
PHEADERIZELE S TILOEEICODVWTEHEERZAS ZLIETE
FEANDT. CORBVEHEDIZTHALEELY,

fjf UTDA VA M= LERDEHFROARICE+DISEEZIL>THEY F

[7hH2 %]

PCLTOBADI—HYH (AJTA 2T BHLEDEAE) 2HRT D, I—FEANFAEYFTH
WMEEIEA VA P—ILTELEVW A THOY FE2ERLEEZICEEAERFETHN =AY,
BTHARKFICERELEZGELRAEKETH S, I —TENFAERF THWNSEE. FAERKT
DA—HFEZTHLWTHIOYV FEERL. ZFDTHIOURTA VR =L TOTS I U5 %17
BOBELH D,

5l : O hgakugei X ZEIEF X hgakugei (—2AXHKF)
X PEIEFH D hgakugei [CEE
Fl. A VAP —IIVEETIIEEEERNVETH S,

(42X F—IL{EE]
CD—ROMOHFDIA#INF TTOTSIVTRE] ITRESNTWSERE T A J/LS mingw. zip
ZPCIZaE—Lf#%. IXTERLT. D5 ZHET S,
=mingw. zip 2B ) v LT IFXRTER] #&RT S,

BIZATLY )Y LEZETTIE—BREALTOTUTOEENS T LLHELY,

D74 ILH MinGh % C:¥caEF—7F 3,
SEEETDARZ— R UME Windows S RATFLY—)L, THRATAO—5—%E.
A—ALTARYCHEV )OI THE, C¥ERALK I ENTES,

@74 L4 emacs-24.3 # C:¥[caF—9 3,
@744 gnuplot Z C:¥IZTaF—7F 5,
@DURATLEBEERERET S :

AA—krARAE V-Windows YA TFLY—I)L—a>2 kO—JL/AR)L

SVRATLEEF AT AoV AT LV R T LOFERBREFHHREREEH
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R TLIRIEE$] OFD Path) ZZIRL. [HREI 20U vV T 5,
TR 22y LTIFIC1EBET D, T C:¥MinGW¥bin 1. T C:¥emacs-24. 3¥bin |,
[ C:¥gnuplot¥bin | MAEETIEBZEMT S,
*Windows 7. XP Tl&. T#w&EI 22 Vv o L=k, T, | TRUYGHG,
[ C:¥MinGW¥bin;C:¥emacs—24. 3¥bin;C:¥gnuplot¥bin | %BMNT 5,
=g TIZEMTVWIRBEDKREIC LI IOV EFITMA. ZDRICHETFIMOABTEEET 5.

EE I TITRESNTLWAIRBZHEMICEZTEHNFREL, KXFENMXFOELWN, 2O
EEIaOVOENVCHLERETLH L, COMAFRFITEEREICTLOILELNH D,

ULDBREEREEZRMRT 5. D~QDEETHWLTW =24 > FOEFAL T, H-IZRHDS
1V ERWVTOUTOE(XEZED S,

BC:¥MinGW¥msys¥1. O¥msys. bat (msys | Windows /AwF 274 L) EFTNHI Y v o LTEFTT 5,
—SFINHTELLGUTOITY FEETT 5,

$ exit [ =exit E4 4T LT, TV —F—%T

®a—rhy b EERETS:
C:¥MinGW¥msys¥1. 0¥msys. bat ~D < a—rAhw b &
C:¥MinGW¥msys¥1. 0¥home¥username ~M <, a—bkhw b %
TR by TEICERT B,
s username | & (EBERFD) 1—FELNDZETH D,

@24 ILS files DD T 7 A JLprofile & emacs &
C:¥MinGW¥msys¥1. 0¥home¥username¥HzaE—9 3,

®Ta—rhy bH 5 msys BRI %,
= [ msys.bat ~D3—FrhAy b 1 25TV )YIT 5B,
—SFILNHTERSUTOaATY FERTT 5,

$ mv  profile .profilel] =3 DODHEEDEHEFE )T FTHD
$ mv emacs .emacs
$ exit

UETEARMLZTOTSI VIBEDA VA M—IILIEIRTTHD, BU I msys.bat ~D> 53—
fAY bk | ZFTILOY) oI NIEZ—SFILHFEIL. Emacs % gnuplot ZFIETE ST
TH5, PythonZ4(4 VA F—ILT BIEEIX. S 5I2OFETT S,

@7 # JLA python M@ python-3. 6. 8-amd64. exe X T Y v o LTEFTT S :
FFUTD2DODA T avITFzvIEANS .
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 Install launcher for all users (recommended)

4 Add Python 3.6 to PATH
ZND#%T I Install Now | 221 v93 %,
H LEREBROEMT I Disable path length limit | &WLWVSHRE AR5,
Uy LTHhRTT S,

LLET, Python DA VR F—ILIEETTH 5.
TIoOA2ABR=)LIZDIVT

D~QTHER LTI T ZHBL. QTG -BETHOEEEZTIZEEIE. 1 VX =L
BIDRREIZCRT ZEMNTES (Python #B& <),
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